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Study on Chiral Symmetry breaking, Synthesis and Resolution Mechanisms of Co(III) Complexes         Abstract                   
Abstract 
Chirality or handedness in chemistry is a common but fascinating attribute of a molecule. Many 
complex phenomena in life are easily understood through the recognition of molecular chirality. 
Studies on chirality such as chiral origin, chiral symmetry breaking, propagation and amplification 
of chirality, chiral discrimination among chiral molecules, preparation of chiral compounds, have 
extensively attracted interests of scientists because chirality plays a more and more important role in 
a wide range of scientific disciplines, including chemistry, biochemistry, medicine and material 
sciences, to mention but a few. 
This dissertation mainly focused on the absolute asymmetric synthesis, optical resolution of 
Co(III) complexes and the stereoselective synthesis of Ni(II) and Co(III) complexes with 
cyclohexane-1,2-diamine (chxn). The mechanisms of the absolute asymmetric synthesis, chiral 
resolution and recognition were discussed. The main results are obtained as follows: 
1. The absolute asymmetric synthesis of the chiral cis-[CoBr(NH3)(en)2]Br2 (en = 1,2-ethylene- 
diamine) as well as the improved optical resolution of cis-[CoBr(NH3)(en)2]Br2·2H2O are described 
in detail. The products were characterized by means of elemental analysis, TG-DTA, optical rotation, 
UV-Vis, CD and NMR spectra. The distribution of enantiomeric excess (ee) of cis-[CoBr(NH3) 
(en)2]Br2 in the absolute asymmetric synthesis was obtained by the measurements of their CD 
spectra. According to the rationale of coordination chemistry, a different opinion about the 
mechanism of absolute asymmetric synthesis of chiral cis-[CoBr(NH3)(en)2]Br2 is put forward: the 
racemization of Δ- or Λ-Co(III) complexes catalyzed by electron transfer between Co(II) and Co(III) 
species in combination with preparation of the single enantiomer induced by chiral crystals, i.e. 
“catalysis–crystal induction” mechanism. 
2. Racemic NH4(dl-BCS) (BCS− = α-bromocamphor-π-sulfonate) was prepared. Chiral 
complexes, cis-[CoBr(NH3)(en)2]Br2 and cis-[Co(NO2)2(en)2]Br, were used respectively to resolve 
NH4(dl-BCS) by the improved resolution methods in the “reverse resolution”. The mechanisms of 
the resolution were discussed in detail. According to the published literatures and the experience 
accumulated by our group, an empirical rule of resolution for ionic compounds is put forward boldly 
in this dissertation. A reciprocal resolution will be successful if the charge ratio of resolving cation 
(or anion) to the resolved anion (or cation) is 1:1; the reciprocal resolution will not be reverse when 
the charge ratios of resolving cation (or anion) to the resolved anion (or cation) are 2:1 and 3:1. 
Besides, a single crystal of hard soluble diastereoisomer {Λ-(+)-cis-[Co(NO2)2(en)2]}(d-BCS) was 
obtained and its crystal structure was determined and analyzed by X-ray single crystal diffraction. 
3. Two types of Ni(II) and Co(III) complexes with chxn were prepared. The Ni(II) complexes 
were decomposed by adding sulfuric acid or hydrochloric acid to release the corresponding cis and 
trans chxn salts. The relationship among the productive rates, the concentration of the acids as well 
as the kind of acid was investigated. In addition, the single crystals of [Co(ox)(RR-chxn)(SS-chxn)]2 
C2O4·5H2O and [Co(ox)(RR-chxn)(SS-chxn)]ClO4·0.5H2C2O4·2H2O were obtained and their crystal 
structures were first determined by X-ray single crystal diffraction and discussed. 
 














Co(III)配合物的手性对称性破缺、合成及拆分机理研究                   论文中有关化合物的缩写或简称 
论文中有关化合物的缩写或简称 
缩写或简称 英文名称(或分子式) 结构式 






H2N NH2  






















































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
